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CLAIMS 



What is claimed is: 





^1 



A DC to DC power converter having an output comprising: 

a control circuit which controls the output voltage; and 
override control to theXcontrol circuit, responsive to a condition of the 
power converter or connected circuitry, to effect a minimxmi current limit. 



;cted oirci 



A power converkr as claimed in claim 1 further comprising a controlled 
rectifier, the overrade control substantially eliminating negative current flow 
through the controlled rectifier. 



10 3. A power converter as claimed in claim 2 wherein the override control increases 
the voltage output to effect the minimimi current limit. 

4. A power converter as claimed in claim 3 wherein the override control effects a 
fold-back or fold- forward minimum current limit. 

5. A power converter as claimed in claim 3 wherein the condition to which the 
15 override control responds is a signal indicative of output current. 

6. A power converter as claimed in claim 5 wherein the override control responds 
directly to sensed output current. 

A power converter as claimea in claim 5 wherein the signal indicative of output 
\ current is a second current within the power converter. 
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A power converter as claimed in claim 7 wherein the signal indicative of output 
current is a sensed current through a controlled rectifier in the power converter. 

A power converter as claimed in claim 8 wherein the signal indicative of output 
current is a current through an ORing transistor coupled to the output of the 
power converter. 

A power converter as claimed in claim 3 further comprising disabling at least 
one controlled rectifier in the power converter circuit in response to decision 
logic, 

A power converter as claimed in claim 10 wherein the at least one controlled 
rectifier which is disabled is an ORing transistor at the output of the power 
converter. 

A power converter as claimed in claim 3 wherein the minimum current limit is a 
negative current. \ 

A power converter as claimed in claim 3 further comprising: 

first and second primary transformer windings connected to a power 

source; 

a secondary transformer winding circuit having at least one secondary 
winding coupled to at least one of the first and second primary windings; 

plural controlled rectifiers, each having a parallel uncontrolled rectifier 
and each connected to a secondary winding, each controlled rectifier being 
turned on and off in synchronization with the voltage waveform across a primary 
winding to provide the output, each primary winding having a voltage waveform 
with a fixed duty cycle and transition times which are short relative to the on- 
state and off-state times of the controlled rectifiers; and 
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a regulator which regulates the output while the fixed duty cycle is 
maintained. 

A DC to DC power clonverter comprising: 

a controlled rdctifier in a power circuit; 

a connection impedance between a power circuit waveform and a control 
terminal of the controlled rectifier; and 

hold-off circuitw that is activated to disable the controlled rectifier. 

A power converter as claimed in claim 14 wherein the controlled rectifier is a 
synchronous rectifier in me power circuit. 

A power converter as claimed/in claim 14 wherein the controlled rectifier is in 
an ORing transistor at |&ae pucput of the power converter. 

A power converter as ciampd in claim 14 wherein the connection impedance is 
in a completely passive rarmrs^etween the power circuit waveform and the 
control terminal of the conirolled rectifier. 

A power converter as claimefl in claim 14 wherein the power circuit waveform is 
a voltage waveform and the controlled rectifier is implemented with a MOSFET. 

A power converter circuit as claimed in claim 14 wherein the connection 
impedance comprises a capacitor. 



A power converter as claimed i 
comprises a resistor in parallel 



claim 19 wherein the connection impedance 
ith the capacitor. 
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A power converter aa claimed in claim 14 wherein the connection impedance 
attenuates the power circuit waveform when the hold-off circuitry is deactivated. 



A power converter as claimed in claim 21 further comprising a parallel 
impedance connected in Wallel with the hold-off circuitry. 

A power converter as claimed in claim 14 wherein the hold-off circuitry 
comprises a transistor between the control terminal and another terminal of the 
controlled rectifier to hold the con(rolled rectifier off when the transistor is on. 



A power converter as claime 
with the transistor. 



claim 23 further comprising a diode in series 



A power converter as claimed^ 
parallel with the transistor and < 



aim 24 further comprising an impedance in 



lode. 



A power converter as claimed in claim 14 wherein a waveform having a 
negative average is produced at tne control terminal of the controlled rectifier 
when the hold-off circuitry is activated and, when the hold-off circuitry is 
deactivated, the waveform average applied to the control terminal increases 
slowly. 



A power converter as claimed in claim 14 wherein the hold-off circuitry is 
activated by an enable/disable input signal fi-om decision logic. 



A power converter as claimed in claimt 
activated when the power converter is s| 



7 wherein the hold-off circuitry is 
lut down. 
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A power converter as 
activated in response 
converter. 



claimed in claim 27 wherein the hold-off circuitry is 
an indication of low output voltage from the power 



A power converter as claimed in claim 27 wherein the hold-off circuitry is 
activated in response to\an indication of low output current from the power 
converter. 

A power converter as cla|med in claim 27 wherein the hold-off circuitry is 
activated during startup oj^tBie power converter. 

A power converter as c\lJy^ed in claim 27 wherein the hold-off circuitry is 
activated during a tum^Mransient of the power converter. 

A power converter as clain^a in claim 27 wherein the hold-off circuitry is 
activated in response to an ^temal signal. 

A power converter as claimed in claim 27 wherein the hold-off circuitry is 
activated in response to an indication that the waveform at the control terminal 
of the controlled rectifier willlnot result in correct drive. 



A power converter as claimed in claim 34 wherein the hold-off circuitry is 
activated in response to a low \|oltage from a regulation stage of the power 
converter. 



A power converter as claimed ir 
first and second primary 

source; 



claim 14 further comprising: 

transformer windings connected to a power 
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15 



a secondary transfcfciner winding circuit having at least one secondary 
winding coupled to at leastlone of the first and second primary windings; 

plural controlled rectifiers, each having a parallel uncontrolled rectifier 
and each connected to a secondary winding each controlled rectifier being turned 
on and off in synchronization with the voltage waveform across a primary 
winding to provide the outpu each primary winding having a voltage waveform 
with a fixed duty cycle and tr ansition times which are short relative to the on- 
controlled rectifiers; and 
a regulator which regelates the output while the fixed duty cycle is 
maintained. 



gem 



ompnsmg: 

ponsive to a control waveform applied to a 

^ 

ates an enable/disable signal to disable the 



37. A DC to DC power com 
a controlled recti! 
control terminal; 

decision logic that ; 
controlled rectifier; and 

a circuit responsive to the enable/disable signal to gradually change the 

ectifier is turned on or off such that a substantial 
momentary deviation in the output voltage is avoided when the controlled 
rectifier is enabled or disabled. 



20 38. A power converter as claimed in claim 37 wherein the control waveform is 
provided passively firom a power circuit waveform of the power converter. 



25 



39. A power converter as claimed in claim 38 further comprising: 

a connection impedance between a power circuit waveform and the 
control terminal of the controlled rectifier; and 

hold-off circuitry that is activated to disable the controlled rectifier. 
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w 



15 



40. A power converter as claimed in claim 39 further comprising: 

first and second pripiary transformer windings connected to a power 

source; 

a secondary transfoAner winding circuit having at least one secondary 
winding coupled to at least one of the first and second primary windings; 

plural controlled rectifiers, each having a parallel uncontrolled rectifier 
and each connected to a seccmdary winding each controlled rectifier being tumed 
on and off in synchronization with the voltage waveform across a primary 
winding to provide the output each primary winding having a voltage waveform 
with a fixed duty cycle and transition times which are short relative to the on- 
state and off-state times of th^l controlled rectifiers; and 

a regulator which re^l^tes the output while the fixed duty cycle is 
maintained. 

41 . A power converter as claimed i ^laim 37 wherein the controlled rectifier is 
disabled when the power conv^^er is shut down. 



42. A power converter as claimed imclaim 37 wherein the controlled rectifier is 
disabled in response to an indication of low output voltage from the power 
converter. 

43. A power converter as claimed in cl^im 37 wherein the controlled rectifier is 
20 disabled in response to an indicatio^ of low output current from the power 

converter. 



44. A power converter as claimed in claim 37 wherein the controlled rectifier is 
disabled during startup of the power qonverter. 
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45. 



46. 



5 47. 



48. 



10 



49. 



50. 



15 



51. 
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A power converter as cl timed in claim 37 wherein the controlled rectifier is 
disabled during a turn-off transient of the power converter. 



aimed in claim 37 wherein the controlled rectifier is 
m external signal. 

aimed in claim 37 wherein the controlled rectifier is 
m indication that the waveform at the control terminal of 
ill not result in correct drive. 



med in claim 47 wherein the controlled rectifier is 
low voltage from a regulation stage of the power 



A power converter as c^ 
disabled in response to 

A power converter as c 
disabled in response to 
the controlled rectifier 



A power converter 
disabled in response 
converter. 



A power converter as claimed in claim 37 wherein the control waveform has a 
negative average when th^ controlled rectifier is disabled. 

A power converter as claimed in claim 49 wherein the time over which the 
average of the control wav eform changes is determined by a resistive/capacitive 
circuit between the control terminal and a power circuit waveform. 

A power converter as claimed in claim 37 wherein the time over which the 
average of the control waveiorm changes is determined by a resistive/capacitive 
circuit between the control terminal and a power circuit waveform. 




52. 

20 



A DC to DC power converte r comprising: 

a controlled rectifier responsive to a control waveform applied to a 
control terminal; 
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decision logic that 
controlled rectifier when 
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generates an enable/disable signal to disable the 
waveform presented to the control terminal of the 



controlled rectifier will not result in correct drive. 



53. A power converter as cl 
disabled in response to ] 
converter. 



claim 52 wherein the controlled rectifier is 
' voltage fi*om a regulation stage of the power 



54. A power converter as clainS^d in claim 52 wherein the controlled rectifier is 
disabled in response to a lowVpower rail. 

55. A power converter as claimedun claim 52 wherein the controlled rectifier is 
10 disabled in response to a waveiorm within the power circuit fi"om which the 

control waveform appUed to thi control terminal is obtained. 




15 



A method of converting DC to DC power comprising: 

controlling an otIUput voltage through a control circuit; and 
overriding contro\to the control circuit to effect a minimum current 

limit. 



57. A method as claimed in claim 56 wherein negative current flow through a 
controlled rectifier is substantially eliminated. 



58. A method as claimed in claim 57 wherein the voltage output is increased to 
effect the minimum cxurent limit. 



20 59. 



A method as claimed in claim 58 wherein the override is in response to a signal 
indicative of output current. 
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60. A method of converting DC to DC power comprising: 

providing a connection impedance between a power circuit waveform 
and a control terminal of a controlled rectifier in the power circuit; and 
activating hold-off circuitry to disable the controlled rectifier. 

5 61 . A method as claimed in cJlaim 60 wherein the connection impedance attenuates 
the power circuit waveform when the hold-off circuitry is deactivated. 



62. A method as claimed in claim 60 wherein the hold-off circuitry comprises a 
transistor between the conflrol terminal and another terminal of the controlled 
rectifier to hold the coriAollid rectifier off when the transistor is on. 



10 63 . A method as claimed in 1 
comprises a diode in ser 



62 wherein the hold-off circuitry further 
the transistor. 



64. A method as claimed in claim\63 further comprising providing an impedance in 
parallel with the transistor andldiode. 



65. 



15 



66. 



20 67. 



A method as claimed in claim 60 further comprising producing a waveform 
having a negative average at the control terminal of the controlled rectifier when 
the hold-off circuitry is activatea and, when the hold-off circuitry is deactivated. 



slowly increasing the waveform 



average applied to the control terminal. 



A method as claimed in claim 
circuitry by an enable/disable 



6Q further comprising activating the hold-off 
iniJut signal from decision logic. 



A method as claimed in claim 66 wherein the hold-off circuitry is activated in 
response to an indication that thelwaveform at the control terminal of the 
controlled rectifier will not result m correct drive. 
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response to a low volta 



68. A method as claimed ii l claim 67 wherein the hold-off circuitry is activated in 



;e from a regulation stage of the power converter. 



69. 



m 



10 



70. 



A method of converting DC to DC power comprising: 

controlling a controlled rectifier in response to a control waveform 
appUed to a control terminal of the controlled rectifier; 

generating an ena ^le/disable signal in decision logic to disable the 
controlled rectifier; and 

in response to the enable/disable signal, gradually changing the degree to 
which the controlled rectifier is tumed on or off such that a substantial 
momentary deviationrm tM output voltage is avoided when the controlled 
rectifier is enabled or dNapled. 



A method as claimed in 
passively from a power cir^S 



69 wherein the control waveform is provided 
lit waveform of the power converter. 



71 . A method as claimed in claim 70 fiuther comprising: 
1 5 providing a connection impedance between a power circuit waveform 

and the control terminal of the controlled rectifier; and 

activating hold-off circuitry to disable the controlled rectifier. 



20 



72. A method as claimed in claim 59 wherein the controlled rectifier is disabled in 
response to an indication that tfte waveform of the control terminal of the 
controlled rectifier will not result in correct drive. 



73. A method as claimed in claim 7E wherein the controlled rectifier is disabled in 
response to a low voltage from a regulation stage of the power converter. 
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74. A method as claimed m claim 69 wherein the control waveform has a negative 
average when the contioUed rectifier is disabled. 



75. A method of converting DC 
controlling a coBtro 
appUed to a control 

generating an\|^na 
controlled rectifier wH 
control rectifier will notN 



DC power comprising: 
ed rectifier responsive to a control waveform 
of the controlled rectifier; and 
e/disable signal in decision logic to disable the 

aveform presented to the control terminal of the 
suit in correct drive. 



10 



76. A method as claimed in cMm 75 wherein the controlled rectifier is disabled in 
response to a low voltage fiSom a regulation stage of the power converter. 




